The data is publicly available at <http://apps.who.int/healthinfo/systems/surveydata/index.php/catalog/sage/about> and it can be obtained by sending a request email to <sagesurvey@who.int>. We have accessed data from the World Health Organization's WHO Multi-Country Studies Data Archive for Study on Global AGEing and Adult Health (SAGE). Data accession number for India - Study on Global Ageing and Adult Health-2007, Wave 1 is 638 (<http://apps.who.int/healthinfo/systems/surveydata/index.php/access_licensed/track/638>) and for China - Study on Global Ageing and Adult Health-2007/10, WAVE 1 is 635 (<http://apps.who.int/healthinfo/systems/surveydata/index.php/access_licensed/track/635>).

Introduction {#sec004}
============

The provision of affordable health care is generally considered a fundamental goal of a welfare state. In addition to its role in maintaining and improving the health status of individuals and households, it impacts the economic prosperity of a society through its positive effects on labor productivity. The affordability of a health care system is often conceptualized in terms of "financial protection", that is, individuals and households should be protected from incurring a burden of health care expenditure that would adversely affect their economic wellbeing \[[@pone.0135051.ref001]\].

Nevertheless, policies in many countries compel households and individuals to cover a substantial portion of healthcare costs out-of-pocket. The annual mean per capita health expenditure was Int\$1080 (purchasing power parity \[PPP\] estimate) globally in 2011 and varied from Int\$68 in low income to Int\$647 in middle income countries. Of the total health expenditure, per capita government contribution in 2011 was Int\$623 worldwide, Int\$27 in low income countries and Int\$361 in middle income countries, respectively, whereas, out-of-pocket health expenditure (OOPHE) constituted 21% of the total health expenditure in 2011 globally. The percentage of health expenditure covered by OOPHE varied from 47% in low income countries to 34% in middle income countries \[[@pone.0135051.ref002]\].

In countries where a major part of health care is financed by OOPHE, health expenditures can have impoverishing effects on the economic status of households, especially among the poorer socioeconomic strata \[[@pone.0135051.ref001],[@pone.0135051.ref003]--[@pone.0135051.ref008]\]. For example, households in the lowest income quintile and/or with higher inpatient expenses are more likely to borrow or sell assets in order to cope with health care expenses \[[@pone.0135051.ref009]\]. One analysis of health care financing strategy in 40 low and middle income countries by Kruk, Goldmann, and Galea (2009) revealed that about 26% (one billion) of households borrow or sell their assets to pay for health care \[[@pone.0135051.ref010]\]. From a policy perspective, health care financing in the absence of any other health security inflates the household consumption expenditure and hence underestimates the actual level of poverty in countries \[[@pone.0135051.ref011]\].

Though the research on catastrophic health expenditures (CHE) is fairly developed and there are a few studies examining the impoverishment effects of OOPHE across different countries \[[@pone.0135051.ref012]--[@pone.0135051.ref018]\], detailed analyses of socioeconomic differentials in the impoverishment effects of OOPHE are rare. Therefore, in this paper, we fill this gap by investigating socioeconomic differentials in the impact of OOPHE on impoverishment in China and India. Li et al. (2014) and Li et al. (2012) investigate the extent of CHE and impoverishment from medical expenses in China, but their main focus is on the determinants of CHE rather than the determinants of impoverishment effects \[[@pone.0135051.ref015],[@pone.0135051.ref016]\]. Similarly, studies by Balarajan et al. (2011) and Garg and Karan (2009) are limited to the estimation of overall poverty level increase due to OOPHE in India \[[@pone.0135051.ref012],[@pone.0135051.ref013]\]. In contrast, we use data from two heavily populated countries China and India to provide evidence on socioeconomic differentials in the share of OOPHE in total and non-food expenditures, the percentage of the population falling below poverty line (poverty head count) due to OOHPE, the average poverty gap due to OOPHE, and the odds of becoming poor due to OOPHE.

Our choice of China and India is motivated by several considerations. First, China and India are not only the two most populous countries in the world but are also among the fastest growing economies of the present times. Second, among the developing countries, financial hardship of health payments is reportedly higher in China and India, with households relying excessively on OOPHE \[[@pone.0135051.ref017]\]. Finally, a substantial proportion of the population falls below the poverty line due to OOPHE in these countries. For example, taking a poverty line of US\$1.08, Van Doorslaer et al., (2006) estimated that about 2.6% (32 million) and 3.7% (37--39 million) of the population in China and India, respectively, fell below the poverty line due to OOPHE in 1999--2000 alone \[[@pone.0135051.ref019]\]. Similarly, Garg and Karan (2009) estimated that the overall poverty level increased by 3.2% due to OOPHE in India in 1999--2000 and a study by Balarajan et al. (2011) indicated that about 39 million Indians are pushed into poverty by OOPHE every year \[[@pone.0135051.ref012],[@pone.0135051.ref013]\]. Regarding China, estimates show that about 7.5% of households became poor due to OOPHE in China in 2008 \[[@pone.0135051.ref014],[@pone.0135051.ref016]\].

Despite the potentially impoverishing effects of OOPHE, the annual per capita expenditure on health has increased from Int\$ 53 (PPP) in 1995 to Int\$ 432 (PPP) 2011 in China and from Int\$ 46 (PPP) in 1995 to Int\$ 141 (PPP) in 2011 in India ([Fig 1](#pone.0135051.g001){ref-type="fig"}). This is combined with near stagnation in the share of government expenditure as a percentage of total expenditure on health from 1995 to 2011 in both the countries, the government share being only 31% and 56% in India and China, respectively in 2011 ([Fig 2](#pone.0135051.g002){ref-type="fig"}). Nevertheless, the two countries have seen some improvement (China-- 46% to 35% and India-- 68% to 59%) in the share of OOPHE as a percentage of total health expenditure during the time period from 1995--2011 ([Fig 3](#pone.0135051.g003){ref-type="fig"}).

![Per capita annual expenditure on health (PPP international \$), 1995--2011 (Based on data from WHO 2014).](pone.0135051.g001){#pone.0135051.g001}

![Government expenditure as a percentage of total expenditure on health, 1995--2011 (Based on data from WHO 2014).](pone.0135051.g002){#pone.0135051.g002}

![Out-of-pocket health expenditure as a percentage of total expenditure on health, 1995--2011 (Based on data from WHO 2014).](pone.0135051.g003){#pone.0135051.g003}

The remainder of the paper is organized as follows: the next two sections briefly describe the data and the methods used in the paper, these are followed by a section summarizing the findings, and the final section provides our main conclusions along with a discussion of the main results.

Data and Methods {#sec005}
================

Ethics statement {#sec006}
----------------

The data were analyzed anonymously, using publicly available secondary data; therefore no ethics review is required for this work.

Data {#sec007}
----

We use data from the World Health Organization's Study on Global Ageing and Adult Health (SAGE), which was implemented in China, Ghana, India, Mexico, The Russian Federation and South Africa in the years 2007--2010. The target population in each country was adults (18 years and older), and data were also collected the households of study participants. The survey was primarily aimed to provide nationally comparable estimates on health status, wellbeing and health care utilization by the adult population in each country \[[@pone.0135051.ref020]\]. The data were collected using face-to-face paper and pencil interviews (PAPI) for India. In China, 50% PAPI and 50% face-to-face computer assisted personal interviews (CAPI) were used \[[@pone.0135051.ref020]\]. The household (individual) response rates were about 99% (68%) in India to 95% (99%) in China. For further details on sampling and other procedures, refer to Kowal et al. (2012) \[[@pone.0135051.ref020]\].

While the focus of WHO-SAGE was on older adults, the design of the study allows for robust analysis of health across adulthood (i.e. a life-course perspective to the ageing process). This includes the variables in this paper---where age of household head is used to identify adults (\<50) and older adults (50+) for comparison. Comparisons were made at this level, along with a count of older adults and children in the household---two \"vulnerable\" groups with supporting literature about health care utilization and cost patterns that could contribute a significant amount of the variation in household health expenditure. Expenditure variables are captured at the household level, with assumptions made about how resources are used in households. Individual level analyses require adjustments of expenditure based on household size to configure individual level consumption, and so for these analyses, we believed the variables chosen to assess \"age\" were the most robust approach to predicting consumption/consumption outcomes. Also, the data is publicly available at: <http://apps.who.int/healthinfo/systems/surveydata/index.php/catalog/sage/about>

As mentioned above, though the information regarding the impoverishment effects of health payments in the survey is collected at the household level, the analysis has been adjusted using household size (by using appropriate population weight a multiple of sampling weights with household size) to generate population level estimates. In total, SAGE interviewed 10,218 households in China and 9626 households in India. Because our study compares out-of-pocket health expenditure to both total expenditure and non-food expenditure, households for which food expenditure was not reported were excluded from the analysis. The final sample includes 9591 (93.9% of total) households from China and 9583 (99.6% of total) households from India. Wealth quintile wise distribution of the excluded household in China shows that about 36% households belong to the poorest or poor wealth quintile and about 40% households from the richer or richest wealth quintile. Therefore, the above mentioned exclusion of households from the sample is not likely to affect the estimates significantly.

The survey captures household food expenditure for the last 7 days preceding the survey, non-food and health care and services expenditure for the 30 days preceding the survey, and expenditure on health aids, overnight stays and long term health care for the 12 months preceding the survey. To obtain comparable figures, we converted each expenditure measure to a 30-day basis.

Methods {#sec008}
-------

In this paper we focus mainly on socioeconomic differentials in the share of OOPHE as a proportion both of total and of non-food expenditures (in terms of capacity to pay which has been defined subsequently), the impoverishment effects of OOPHE, and the odds of impoverishment due to OOPHE. It is worth noting that we have followed the definition and concepts of the impoverishment effect as described by \[[@pone.0135051.ref018],[@pone.0135051.ref021]\].

Out-of-pocket health expenditure (OOPHE) and its share in total and non-food expenditure (capacity to pay)

Out-of-pocket health expenditure includes the net total of insurance reimbursement (OOPHE includes health insurance premium, therefore we have excluded the health insurance reimbursement from OOPHE) and household expenditure in last 30 days on doctors' registration and consultation, traditional and alternative healers, diagnostic and laboratory tests, medication, dental care, ambulatory care, and other health care products or services. It also includes the net total of insurance reimbursement and household expenditure in last year on mandatory or voluntary health insurance premiums, health related aids, overnight stay in health facilities, and long-term care.

It is worth noting that the estimate of OOPHE and its impoverishment effects depend on the reference period as well as the number of items (related to health expenditure) on which information has been collected in the survey \[[@pone.0135051.ref022],[@pone.0135051.ref023]\]. Comparing different surveys in India Raban et al. \[[@pone.0135051.ref023]\] shows that the percentage of households incurring CHE is twice as per SAGE 2007--08 survey (31.9%) compared with National Sample Survey's (NSS) consumption expenditure survey, 2009--10 (13.9%). However, as per WHO SAGE 2007--08 report (using the same threshold), about 23.9% household incur CHE in India \[[@pone.0135051.ref024]\]. On one hand, it can be taken as WHO SAGE underestimate non-health expenditures relative to more "economics" oriented surveys (like NSS consumption expenditure survey) and thus measure higher rates of catastrophic health expenditure, but on the other hand, the more pertinent question is which estimates should be taken as more reliable. In this regard, Raban et al. \[[@pone.0135051.ref023]\] itself reports that there are 28 questions on inpatient and outpatient health expenditure in NSS health expenditure survey 2004--05 compared with only 13 questions in the NSS consumer expenditure survey 2004--05. This reflects in 29.2% CHE (almost twice) as per NSS health expenditure survey 2004--05 compared with only 14% CHE in the NSS consumer expenditure survey-2004-05 \[[@pone.0135051.ref023]\]. Similarly, mean OOP inpatient care payment is US\$ 36.8 in the NSS health expenditure survey 2004--05 compared with only US\$ 18.7 in the NSS consumer expenditure survey-2004-05 in India \[[@pone.0135051.ref023]\]. Hence, it can also be said that WHO SAGE or NSS health expenditure surveys are designed to capture health expenditures in a better way compared to other "economics" oriented surveys like NSS consumer expenditure surveys whose focus is more on overall consumption expenditure. \[[@pone.0135051.ref013]\] can also be seen in this regard.

Unlike many previous studies, ours study includes ambulance charges in the health expenditure figure, which constitutes a large share of total health expenditure in developing countries \[[@pone.0135051.ref001]\]. Haffner, Moschel, and ten Horn (1987) found that retrospective reports of ambulatory care up to 6 months prior to the survey and outpatient care up to 3 months prior to the survey provide reliable estimates \[[@pone.0135051.ref025]\].

Capacity to pay (*ctp*) is defined as the household's expenditure (*exp*) in excess of the subsistence expenditure (*se*),which is the minimum expenditure required to remain on or above the poverty line \[[@pone.0135051.ref018],[@pone.0135051.ref021]\].

![](pone.0135051.e001.jpg){#pone.0135051.e001g}
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For the household reporting food expenditure less than subsistence expenditure (*food*) then capacity to pay is: $$Household\prime s\ capacity\ to\ pay\ \left( {ctp_{i}} \right)\  = \ exp_{i} - \ food_{i};\ if\ se_{i} > food_{i}$$

Subsistence expenditure is the equivalent household size adjusted average food expenditure of the household lying between its 45^th^ and 55^th^ percentile \[[@pone.0135051.ref026]\]. Household level subsistence expenditure is the poverty line multiplied by equivalent household size.
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Where *pl* and *eqsize* ~*i*~ = *hhsize* ^0.56^ are poverty line and equivalent household size of the *i* ^*th*^ household.

The poverty line is the weighted average of the equivalent food expenditures (*eqfood*) in the range of food expenditure (*food*) shares of total household expenditure (*exp*) that are at the 45^th^ (*foodexp* ~45~) and 55^th^ (*foodexp* ~55~) percentile across the whole sample \[[@pone.0135051.ref021]\].
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Where (*foodexp* ~45~)≤ (*eqfood* ~*i*~ = *food* ~*i*~/*eqsize* ~*i*~) ≤ (*foodexp* ~55~) and *foodexp* ~*i*~ = *food* ~*i*~/*exp* ~*i*~ is the food expenditure share to the total household expenditure of the *i* ^th^ household.

A household is classified as poor if its total expenditure is less than the subsistence expenditure \[[@pone.0135051.ref021]\].

### Impoverishment effects of OOPHE {#sec009}

We use two indices to capture the impoverishment effects of OOPHE: poverty head count ratio and poverty gap ratio. Poverty head count captures households whose net total household expenditure is less than the required subsistence expenditure solely due to OOPHE \[[@pone.0135051.ref021]\].
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'0' otherwise; where, *exp* ~*i*~ is the total expenditure of the *i* ^*th*^ household.

The poverty headcount ratio is measured as the households who fall below the poverty line (at constant 2007--10 international \$ 89.43 in India and international \$ 125.67 in China) due to OOPHE as a proportion of all the households in the population \[[@pone.0135051.ref003],[@pone.0135051.ref019],[@pone.0135051.ref027]\].
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The poverty gap measures the percentage deficit from the poverty line of those households that have become poor due to OOPHE, and poverty gap ratio measures the percentage deficit from the poverty line of households that have become poor due to OOPHE as a proportion of all the households in the population. In a sense, the poverty gap ratio measures the average percentage deficit from the poverty line due to OOPHE for the population \[[@pone.0135051.ref003],[@pone.0135051.ref019],[@pone.0135051.ref027]\]

The poverty gap for the *i* ^*th*^ household can be defined as: $$\begin{array}{l}
{Poverty\ gap_{i} = Impoor_{i}\mspace{2mu}*\mspace{2mu}\left\{ {se_{i} - \left( {exp_{i} - OOPHE_{i}} \right)} \right\}/se_{i}} \\
{Povery\ gap\ ratio\ \left( {PGR} \right) = \frac{1}{N}\sum\limits_{i = 1}^{N}Poverty\ gap_{i}} \\
\end{array}$$

### Statistical modeling {#sec010}

We modeled associations between selected socioeconomic characteristics and the odds of becoming poor due to OOPHE using logistic regressions. The binary outcome variable was whether or not a household has become poor (net total household expenditure becoming less than the required subsistence expenditure) due to OOPHE.

### Covariates or independent variables {#sec011}

The catastrophic health expenditure and impoverishment effect of OOPHE depends on demographic and socio-economic condition of the household. Existing studies on the subject have established that household demographic status like age and sex of the household head, number of 50+ aged elderly and 0--5 years aged children, household size and place of residence determine the CHE and impoverishment effect of OOPHE \[[@pone.0135051.ref014],[@pone.0135051.ref016],[@pone.0135051.ref028]--[@pone.0135051.ref030]\]. For a given value of health expenditure, the catastrophic impact of OOPHE depends on the food expenditure which in turn depends on household head's education and economic status \[[@pone.0135051.ref014],[@pone.0135051.ref026]\]. The study Wagstaff and van Doorslaer \[[@pone.0135051.ref003]\] also find that high impoverishment intensity of OOPHE is due to poor becoming poorer rather than the non-poor falling below poverty line. Further, \[[@pone.0135051.ref031]\] shows that lower income groups pay a higher share of their income compared to the higher income groups on health care.

In the present study, we have measured the socio-economic condition of households by household head's education and wealth quintile to which a household belongs. Health insurance coverage reduces the chance of catastrophic of impoverishment effect of OOPHE. Studies also find that household with family member enrolled in any insurance scheme has lower rates of CHE and impoverishment \[[@pone.0135051.ref014],[@pone.0135051.ref018],[@pone.0135051.ref030],[@pone.0135051.ref032]\]. Inpatient hospitalization of the household member increases the chance of CHE \[[@pone.0135051.ref014]\]. And Wagstaff and van Doorslaer \[[@pone.0135051.ref003]\] find that non-hospital expenditure during inpatient care of the household member increases the chance of impoverishment \[[@pone.0135051.ref003]\]. In the present study, hospitalization is measured in terms of inpatient and outpatient care received by the household members.

Since OOPHE share, poverty head count and poverty gap ratios are continuous outcome, therefore significant statistical socioeconomic difference in impoverishment effect of OOPHE is first tested by performing one-way ANOVA test. The one-way analysis of variance (ANOVA) is used to determine whether there are any significant differences between the means of three or more independent groups. That is, the one-way ANOVA compares the means between the groups we are interested in and determines whether any of those means are significantly different from each other. In order to check does socio-economic differential in impoverishment effect of OOPHE we first run the multivariate logistic regression adjusting for socio-economic status and health insurance of the household member in Model-1. We further adjusted for the household demographic characteristics in Model-2, which gives the demographic characteristics controlled socio-economic differential in impoverishment effect of OOPHE. Finally, Model-3 test show socio-economic status mediates between OOPHE, due to health care utilization, and its impoverishment effect we take interaction of wealth quintile and inpatient or outpatient care received. All bivariate and multivariate analysis is performed using corresponding national weight and taking into account the survey design of the SAGE survey data.

Results {#sec012}
=======

Distribution of Socio-economic Characteristics {#sec013}
----------------------------------------------

[Table 1](#pone.0135051.t001){ref-type="table"} shows the percentage distribution of the population by socioeconomic characteristics. Regarding the educational status of households, India has a higher proportion of population living in households in which the head has no formal schooling (32%, CI: 29.6--34.2)), whereas the corresponding figure in China is only 15% (CI: 13.2--16.6). In terms of health insurance, there is a stark contrast between the two countries. While 94% (CI: 92.9--95.1) of the population in India lives in a household in which no member has health insurance, only 8% (CI: 6.7--8.8) live in such households in China.

10.1371/journal.pone.0135051.t001

###### Percentage distribution of population by the selected household characteristics, China and India, 2007--10.

![](pone.0135051.t001){#pone.0135051.t001g}

                                                          China (n = 9591)   India (n = 9583)
  --------------------------------- --------------------- ------------------ ------------------
  Household head education status   No formal schooling   14.8 (13.2,16.6)   31.9 (29.6,34.2)
  Primary                           38.1 (35.7,40.6)      29.2 (27.5,31.0)   
  Secondary                         41.0 (39.3,42.6)      31.3 (29.5,33.3)   
  College +                         6.1 (4.3,8.6)         7.6 (6.5,8.9)      
  Wealth quintile                   Poorest               20.0 (18.1,22.0)   20.0 (17.4,22.9)
  Poorer                            20.0 (18.3,21.8)      20.0 (18.3,21.8)   
  Middle                            20.0 (18.9,21.2)      20.0 (18.6,21.5)   
  Wealthier                         20.1 (18.8,21.4)      20.0 (18.2,22.0)   
  Wealthiest                        19.9 (17.3,22.8)      20.0 (17.5,22.7)   
  Health insurance                  No member             7.7 (6.7,8.8)      94.1 (92.9,95.1)
  Any member                        92.3 (91.2,93.3)      5.9 (4.9,7.1)      
  Sex of the household head         Male                  73.9 (71.7,75.9)   92.8 (91.9,93.7)
  Female                            26.1 (24.1,28.3)      7.2 (6.3,8.1)      
  Age of the household head         \< 50 years           21.2 (19.6,23.0)   45.1 (43.3,47.0)
  \> = 50 years                     78.8 (77.0,80.4)      54.9 (53.0,56.7)   
  Household member aged 50+         None                  12.3 (11.5,13.2)   27.9 (26.4,29.4)
  1                                 27.3 (26.0,28.6)      34.8 (33.4,36.2)   
  \> = 2                            60.4 (59.2,61.6)      37.4 (35.6,39.1)   
  Member aged ≤5 years              None                  84.7 (83.2,86.2)   46.9 (44.7,49.0)
  \> = 1                            15.3 (13.8,16.8)      53.1 (51.0,55.3)   
  Household size                    1                     5.6 (4.9,6.5)      0.3 (0.2,0.4)
  2--3                              56.2 (54.1,58.3)      6.6 (5.9,7.2)      
  \> = 4                            38.2 (35.8,40.7)      93.1 (92.5,93.8)   
  Place of residence                Urban                 49.9 (48.6,51.3)   26.1 (20.9,31.9)
  Rural                             50.1 (48.7,51.4)      73.9 (68.1,79.1)   
  Inpatient care received           No                    83.0 (81.8,84.1)   86.6 (85.3,87.8)
  yes                               17.0 (15.9,18.2)      13.4 (12.2,14.7)   
  Outpatient care received          No                    54.3 (51.7,56.9)   40.0 (37.6,42.5)
  yes                               45.7 (43.1,48.3)      60.0 (57.5,62.4)   
  **Total**                                               **100.0**          **100.0**

*Note*: *95% CI given in parenthesis*.

The majority of the population in China and India lives in households headed by males: 74% (CI: 71.7--75.9) for China and 93% (CI: 91.9--93.7) for India. Also more than half of the population in these two countries lives in households whose heads are 50 years or older: 79% (CI: 77.0--80.4) for China and 55% (CI:53.0, 56.7) for India. In addition, most individuals live in households having at least one member who is 50 years or older. The average household is substantially larger in India, with more than 93% (CI: 92.5--93.8) of the population living in households of four or more.

In the case of inpatient care, about 17% (CI: 15.9--18.2) of the population in China and 13% (CI: 12.2--14.7) of the population in India belongs to households in which at least one member received in-patient care during the period covered in the survey. When it comes to outpatient care, about 60% (CI: 57.5--62.4) of the Indian population belongs to a household in which at least one member received outpatient care, which is substantially higher than the percentage in China (46%, CI: 43.1--48.3).

Out-of-Pocket Health Expenditure {#sec014}
--------------------------------

The mean share of out-of-pocket health expenditure (OOPHE) as a percentage of total as well as non-food expenditure (capacity to pay) is presented in [Table 2](#pone.0135051.t002){ref-type="table"}. The share of OOPHE as a percentage of total expenditure is about 15% (CI: 14.4--15.8) in China and 12% (CI 11.0--12.1)in India. OOPHE as a percentage of capacity to pay is same for both China and India (23%, CI: 22.3--24.4 China; 22.3--24.1 India).

10.1371/journal.pone.0135051.t002

###### Mean percentage share of out-of-pocket health expenditure (OOPHE) as a proportion of total expenditures and capacity to pay by selected household characteristics, China and India, 2007--2010.
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                                    OOPHE's share in total expenditure   OOPHE's share in capacity to pay                                                                                                                                                                                                
  --------------------------------- ------------------------------------ ---------------------------------- --------------------------------------- ---------------------- --------------------------------------- ---------------------- --------------------------------------- ---------------------- ---------------------------------------
  Household head Education status   No education                         18.0 (16.4,19.6)                   [\*](#t002fn002){ref-type="table-fn"}   11.8 (11.0,12.7)       [\*](#t002fn002){ref-type="table-fn"}   30.1 (27.9,32.2)       [\*](#t002fn002){ref-type="table-fn"}   26.9 (25.5,28.4)       [\*](#t002fn002){ref-type="table-fn"}
  Primary                           16.3 (15.3,17.4)                                                        10.9 (9.7,12.1)                                                25.1 (23.8,26.5)                                               22.4 (20.5,24.3)                                               
  Secondary                         13.6 (12.8,14.5)                                                        11.9 (11.0,12.8)                                               20.5 (19.3,21.6)                                               21.7 (20.3,23.1)                                               
  College +                         10.7 (8.4,13.0)                                                         11.2 (9.9,12.4)                                                15.7 (12.1,19.3)                                               17.4 (15.3,19.4)                                               
  Wealth quintile                   Poorest                              16.9 (15.9,17.9)                   [\*](#t002fn002){ref-type="table-fn"}   11.1 (9.9,12.2)                                                30.4 (29.0,31.7)       [\*](#t002fn002){ref-type="table-fn"}   28.3 (26.2,30.4)       [\*](#t002fn002){ref-type="table-fn"}
  Poorer                            17.5 (16.2,18.8)                                                        11.1 (9.8,12.3)                                                27.5 (25.9,29.2)                                               25.0 (22.7,27.4)                                               
  Middle                            15.3 (14.1,16.4)                                                        11.3 (9.9,12.6)                                                22.2 (20.8,23.6)                                               23.1 (21.0,25.1)                                               
  Wealthier                         15.3 (13.8,16.7)                                                        12.2 (11.2,13.2)                                               21.4 (19.5,23.2)                                               21.6 (20.1,23.1)                                               
  Wealthiest                        10.8 (9.5,12.0)                                                         12.1 (11.0,13.3)                                               15.4 (13.7,17.1)                                               18.2 (16.6,19.8)                                               
  Health insurance                  No member                            13.3 (11.8,14.9)                                                           11.5 (10.9,12.0)                                               22.7 (20.6,24.9)                                               23.4 (22.5,24.4)       [\*](#t002fn002){ref-type="table-fn"}
  Any member                        15.3 (14.6,16.0)                                                        12.5 (11.0,13.9)                                               23.4 (22.3,24.5)                                               20.2 (17.9,22.5)                                               
  Sex of the household head         Male                                 15.1 (14.3,15.9)                   [\*](#t002fn002){ref-type="table-fn"}   11.6 (11.1,12.2)                                               23.2 (22.0,24.4)       [\*](#t002fn002){ref-type="table-fn"}   23.3 (22.4,24.2)       
  Female                            15.3 (14.4,16.2)                                                        10\. 4(9.0,11.8)                                               23.9 (22.5,25.2)                                               22.4 (19.5,25.4)                                               
  Age of the household head         \< 50 years                          11.4 (9.9,12.9)                    [\*](#t002fn002){ref-type="table-fn"}   10.7 (10.1,11.4)       [\*](#t002fn002){ref-type="table-fn"}   17.4 (15.4,19.5)       [\*](#t002fn002){ref-type="table-fn"}   22.4 (21.1,23.6)       [\*](#t002fn002){ref-type="table-fn"}
  \> = 50 years                     16.1 (15.5,16.8)                                                        12.2 (11.4,13.0)                                               25.0 (24.0,25.9)                                               24.0 (22.8,25.2)                                               
  Fifty plus aged elderly           No elderly                           10.3 (9.3,11.3)                    [\*](#t002fn002){ref-type="table-fn"}   10.4 (9.7,11.2)        [\*](#t002fn002){ref-type="table-fn"}   14.8 (13.5,16.2)       [\*](#t002fn002){ref-type="table-fn"}   22.0 (20.6,23.5)       [\*](#t002fn002){ref-type="table-fn"}
  One elderly                       13.3 (12.2,14.4)                                                        11.2 (10.4,12.0)                                               21.8 (20.3,23.2)                                               23.3 (21.9,24.7)                                               
  2+ Elderly                        17.0 (16.0,17.9)                                                        12.7 (11.6,13.7)                                               25.8 (24.5,27.1)                                               24.1 (22.8,25.4)                                               
  Member aged ≤5 years              No child                             15.4 (14.7,16.1)                   [\*](#t002fn002){ref-type="table-fn"}   10.6 (10.0,11.3)       [\*](#t002fn002){ref-type="table-fn"}   23.6 (22.6,24.7)       [\*](#t002fn002){ref-type="table-fn"}   20.6 (19.6,21.6)       [\*](#t002fn002){ref-type="table-fn"}
  1+ child                          13.6 (11.9,15.3)                                                        12.3 (11.5,13.1)                                               21.9 (19.8,24.0)                                               25.6 (24.3,26.9)                                               
  Household size                    1                                    18.6 (16.8,20.4)                   [\*](#t002fn002){ref-type="table-fn"}   9.3 (5.9,12.7)                                                 29.5 (26.9,32.1)       [\*](#t002fn002){ref-type="table-fn"}   23.1 (17.1,29.1)       
  2--3                              15.8 (15.0,16.5)                                                        11.2 (10.0,12.5)                                               23.8 (22.8,24.7)                                               22.9 (20.8,25.0)                                               
  4+                                13.7 (12.4,15.1)                                                        11.6 (11.0,12.1)                                               21.9 (20.0,23.9)                                               23.3 (22.3,24.2)                                               
  Place of residence                Urban                                13.9 (12.9,15.0)                                                           10.2 (9.3,11.2)        [\*](#t002fn002){ref-type="table-fn"}   21.6 (20.0,23.3)       [\*](#t002fn002){ref-type="table-fn"}   19.1 (17.6,20.6)       [\*](#t002fn002){ref-type="table-fn"}
  Rural                             16.3 (15.4,17.3)                                                        12.0 (11.3,12.7)                                               25.1 (23.8,26.3)                                               24.7 (23.6,25.8)                                               
  Inpatient care received           No                                   13.3 (12.6,14.1)                   [\*](#t002fn002){ref-type="table-fn"}   10.8 (10.3,11.4)       [\*](#t002fn002){ref-type="table-fn"}   21.2 (20.1,22.3)       [\*](#t002fn002){ref-type="table-fn"}   22.3 (21.4,23.2)       [\*](#t002fn002){ref-type="table-fn"}
  Yes                               23.9 (22.5,25.3)                                                        16.1 (14.5,17.6)                                               33.9 (32.0,35.7)                                               29.2 (26.8,31.7)                                               
  Outpatient care received          No                                   14.1 (13.2,14.9)                   [\*](#t002fn002){ref-type="table-fn"}   11.2 (10.4,12.1)                                               21.8 (20.7,22.8)       [\*](#t002fn002){ref-type="table-fn"}   22.1 (20.7,23.5)       [\*](#t002fn002){ref-type="table-fn"}
  Yes                               16.4 (15.5,17.3)                                                        11.7 (11.1,12.3)                                               25.3 (23.9,26.6)                                               24.0 (23.1,25.0)                                               
  **Total**                                                              **15.1 (14.4,15.8)**                                                       **11.5 (11.0,12.1)**                                           **23.4 (22.3,24.4)**                                           **23.2 (22.3,24.1)**   

*Note*

*\* p≤0*.*05*, *based on one way ANOVA*

*95% CI given in parenthesis*.

By educational status of household head OOPHE's share decreases with the increase in educational status of household head for both China and India (except for the share as a percentage of total expenditure in India, where the trend is unclear). Moving to the pattern of OOPHE's share with the wealth status, with the exception of OOPHE share as a percentage of total expenditure in India, OOPHE share shows a decreasing trend with increase in wealth. OOPHE's share as a percentage of capacity to pay is lower among households in which at least one member has health insurance in India.

OOPHE as a percentage of total expenditure and as a percentage of capacity to pay is higher among those residing in female-headed households in China. It is also higher among those belonging to households with elder as the head and among households having at least an elderly member in both China and India. Interestingly, households with at least one child have a lower proportion of OOPHE in China but a higher proportion of OOPHE in India. There is a trend of an increasing proportion of OOPHE with decreasing household size in China.

Also, its share is higher in rural areas in India and in the case of share as a percentage of capacity to pay in China. OOPHE's share in both China and India is higher among those from households' where at least one member received inpatient and outpatient care compared to those from households' where no member received them.

Impoverishing Effects of OOPHE {#sec015}
------------------------------

The percentage of population falling below poverty line and the average deficit from the poverty line (poverty gap) due to OOPHE is presented in [Table 3](#pone.0135051.t003){ref-type="table"}. About 7% (CI: 6.7--8.3) and 8% (CI: 7. 3--8.8) of the population falls below poverty line due to OOPHE in China and India, respectively.

10.1371/journal.pone.0135051.t003

###### Percentage population falling poverty line (poverty head count ratio) and average deficit from the poverty line (poverty gap ratio) due to out-of-pocket health payments by selected household characteristics, China and India, 2007--2010.

![](pone.0135051.t003){#pone.0135051.t003g}

                                    Poverty head count ratio (%)   Poverty gap ratio (%)                                                                                                                                                                                     
  --------------------------------- ------------------------------ ----------------------- --------------------------------------- ------------------- --------------------------------------- ------------------ --------------------------------------- ------------------ ---------------------------------------
  Household head Education status   No education                   9.6 (8.2,11.2)          [\*](#t003fn002){ref-type="table-fn"}   9.7 (8.3,11.3)      [\*](#t003fn002){ref-type="table-fn"}   2.9(2.2,3.6)       [\*](#t003fn002){ref-type="table-fn"}   1.7(1.3,2.1)       [\*](#t003fn002){ref-type="table-fn"}
  Primary                           8.8 (7.8,10.1)                                         8.6 (7.0,10.5)                                              2.3(1.8,2.7)                                               1.4(1.0,1.9)                                               
  Secondary                         6.1 (5.1,7.4)                                          6.9 (5.4,8.7)                                               1.5(1.2,1.8)                                               1.0(0.7,1.3)                                               
  College +                         2.1 (1.1,4.3)                                          3.3 (1.9,5.8)                                               0.5(0.1,0.9)                                               0.4(0.1,0.6)                                               
  Wealth quintile                   Poorest                        9.9 (8.1,12.0)          [\*](#t003fn002){ref-type="table-fn"}   11.0 (9.3,13.0)     [\*](#t003fn002){ref-type="table-fn"}   2.7 (2.1,3.2)      [\*](#t003fn002){ref-type="table-fn"}   2.1 (1.5,2.6)      [\*](#t003fn002){ref-type="table-fn"}
  Poorer                            9.8 (8.3,11.6)                                         8.7(6.8,11.0)                                               2.8 (2.2,3.4)                                              1.4 (1.0,1.8)                                              
  Middle                            7.5 (6.3,9.0)                                          9.1 (7.2,11.5)                                              2.1 (1.7,2.5)                                              1.5 (0.9,2.1)                                              
  Wealthier                         6.1 (4.6,8.0)                                          8.0 (6.2,10.1)                                              1.4 (1.0,1.9)                                              1.0 (0.7,1.4)                                              
  Wealthiest                        3.9 (2.9,5.2)                                          3.2 (2.2,4.8)                                               0.8 (0.6,1.0)                                              0.4 (0.2,0.6)                                              
  Health insurance                  No member                      6.4 (5.2,7.8)                                                   8.3 (7.6,9.2)       [\*](#t003fn002){ref-type="table-fn"}   1.7(1.2,2.1)                                               1.3(1.1,1.5)       [\*](#t003fn002){ref-type="table-fn"}
  Any member                        7.5 (6.7,8.5)                                          2.7 (1.5,4.8)                                               2.0(1.7,2.2)                                               0.4(0.1,0.8)                                               
  Sex of the household head         Male                           7.6 (6.7,8.5)                                                   8.1 (7.3,9.0)                                               2.0(1.7,2.3)                                               1.3(1.1,1.5)       
  Female                            7.1 (5.7,8.8)                                          6.6 (4.7,9.3)                                               1.8(1.3,2.2)                                               1.0(0.5,1.5)                                               
  Age of the household head         \< 50 years                    5.8 (4.5,7.5)           [\*](#t003fn002){ref-type="table-fn"}   8.0 (6.8,9.4)                                               1.4(0.9,1.9)       [\*](#t003fn002){ref-type="table-fn"}   1.3(1.0,1.6)       
  \> = 50 years                     7.9 (7.1,8.8)                                          8.0 (6.8,9.5)                                               2.1(1.8,2.4)                                               1.3(1.0,1.6)                                               
  Fifty plus aged elderly           No elderly                     5.0 (3.5,7.1)           [\*](#t003fn002){ref-type="table-fn"}   8.3 (7.0,9.7)                                               1.2(0.7,1.6)       [\*](#t003fn002){ref-type="table-fn"}   1.3(1.0,1.6)       
  One elderly                       6.9 (5.9,8.0)                                          7.2 (6.1,8.5)                                               1.8(1.4,2.2)                                               1.2(0.9,1.5)                                               
  2+ Elderly                        8.2 (7.2,9.3)                                          8.6 (7.1,10.4)                                              2.2(1.8,2.5)                                               1.4(1.0,1.7)                                               
  Member aged ≤5 years              No child                       7.2 (6.4,8.0)                                                   6.9 (6.0,7.9)       [\*](#t003fn002){ref-type="table-fn"}   2.0(1.7,2.2)                                               1.3(0.9,1.6)       [\*](#t003fn002){ref-type="table-fn"}
  1+ child                          8.9 (7.0,11.2)                                         9.0 (7.8,10.3)                                              2.0(1.2,2.7)                                               1.3(1.1,1.6)                                               
  Household size                    1                              7.4 (6.1,9.0)                                                   4.7 (2.3,9.4)                                               2.3(1.7,3.0)                                               1.1(0.3,1.9)       
  2--3                              7.5 (6.6,8.4)                                          9.0 (6.9,11.7)                                              2.1(1.8,2.4)                                               1.6(0.9,2.3)                                               
  4+                                7.4 (6.0,9.2)                                          7.9 (7.2,8.8)                                               1.8(1.3,2.2)                                               1.3(1.1,1.5)                                               
  Place of residence                Urban                          5.6 (4.4,7.0)           [\*](#t003fn002){ref-type="table-fn"}   5.7 (4.3,7.6)       [\*](#t003fn002){ref-type="table-fn"}   1.2(0.9,1.5)       [\*](#t003fn002){ref-type="table-fn"}   1.0(0.6,1.5)       [\*](#t003fn002){ref-type="table-fn"}
  Rural                             9.3 (8.3,10.4)                                         8.8 (7.9,9.8)                                               2.7(2.3,3.1)                                               1.4(1.2,1.6)                                               
  Inpatient care received           No                             6.4 (5.7,7.3)           [\*](#t003fn002){ref-type="table-fn"}   7.6 (6.8,8.5)       [\*](#t003fn002){ref-type="table-fn"}   1.6(1.3,1.8)       [\*](#t003fn002){ref-type="table-fn"}   1.2(1.0,1.4)       [\*](#t003fn002){ref-type="table-fn"}
  Yes                               12.3 (10.4,14.4)                                       10.5(8.5,13.0)                                              3.8(3.0,4.7)                                               1.9(1.3,2.5)                                               
  Outpatient care received          No                             7.1 (6.1,8.2)                                                   7.7 (6.6,9.0)                                               1.8(1.5,2.1)                                               1.4(1.0,1.7)       
  Yes                               7.9 (6.8,9.1)                                          8.2 (7.3,9.3)                                               2.1(1.8,2.5)                                               1.2(1.0,1.5)                                               
  **Total**                                                        **7.4 (6.7,8.3)**                                               **8.0 (7.3,8.8)**                                           **2.0(1.7,2.2)**                                           **1.3(1.1,1.5)**   

*Note*

*\* p≤0*.*05*, *based on one way ANOVA*

*95% CI given in parenthesis*.

Regarding socioeconomic differentials in the percentage of population falling below poverty line due to OOPHE--percentage impoverished among the households with an uneducated household head is almost 10% (CI: 8.2--11.3) in both India and China which declines, respectively to 2.1% (CI: 1.1--4.3) in China and 3.3% (CI: 1.9--5.8) in India among the households headed by head who has at least a college level education. We would like to mention here that the present discussion should not be seen in any causal terms but only in terms of association. Also, about 9.9% (CI: 8.1--12.0) and 11% (CI: 9.3--13.0) of the poorest households, respectively in China and India fall below the poverty line due to OOPHE, compared to only 3.9% (CI: 2.9--5.2) and 3.2% (CI: 2.2--4.8) of the wealthiest households in China and India, respectively.

In India, relatively lower percentage (2.7%; CI: 1.5--4.8) of the households with insured members become impoverished compared to 8.3% (CI: 7.6--9.2) among the uninsured households in China. The proportion of households falling below poverty line increases with the increase in the number of fifty-plus aged elderly members in households in China. Whereas, in India, percentage impoverishment effect increases with the increase in under-5 aged children in the households. Proportion household falling below poverty line due OOPHE is higher in rural India and China compared with the urban area. In China, percentage impoverishment among the household (12.3%; CI: 10.4--14.4) with inpatient care is two times more of the household (6.4%; CI: 5.7--7.3) without inpatient care. Whereas, 10.5% (CI: 8.5--13.0) household receiving inpatient care fall below poverty line in India compared with 7.6% (CI: 6.8--8.5) among the household without inpatient care received member.

The average shortfall from the poverty line (poverty gap ratio) due to OOPHE for the Chinese and Indian population is also presented in [Table 3](#pone.0135051.t003){ref-type="table"}. The average percentage shortfall in income for the population, from the poverty line due to OOPHE is 2% (CI: 1.7--2.2) in China and 1.3% (CI: 1.1--1.5) in India. There are substantial variations based on socioeconomic characteristics in the countries. Among the households with an uneducated household head, the poverty gap ratio is 2.9% (CI: 2.2--3.6) in China and 1.7% (CI: 1.3--2.1) in India, respectively, compared to less than half percentage among the households with a head having at least a college level education. Similarly, with the increase in household wealth status poverty gap ratio declines from 2.7% (CI: 2.1--3.2) in China and 2.1% (CI: 1.5--2.6) in India, respectively, among the poorest households to 0.8% (CI: 0.6--1.0) in China and 0.4% (CI: 0.2--0.6) in India, respectively, among the wealthiest households.

The poverty gap ratio is higher among those living in households headed by an elder (compared to a non-elderly) or having an elderly member in China. On the other hand the poverty gap ratio is higher among those living in households having at least one child in India.

In addition, the poverty gap ratio is higher among those living in rural areas in both China and India. The same is true for those living in households in which no member has health insurance in India. Similarly, the poverty gap ratio is higher among those belonging to households in which a member has received in-patient care in both China and India.

Odds of Falling Below Poverty Line due to OOPHE {#sec016}
-----------------------------------------------

The adjusted socioeconomic differentials in odds of falling below poverty line due to OOPHE in China are presented in [Table 4](#pone.0135051.t004){ref-type="table"}. Model-1 shows that households having a head who has completed secondary school and at least college level education is 29% (OR 0.71; CI: 0.54--0.94) and 73% (OR: 0.27; CI: 0.14--0.54), respectively less likely to be impoverished than the households headed by an uneducated head. By wealth quintile, the odds of falling below poverty line due to OOPHE decreases with increases in household wealth status. Households belonging to the wealthier and wealthiest quintile, respectively, are 38% (OR: 0.62; CI: 0.41--0.94) and 60% (OR: 0.40; CI: 0.27--0.59) less likely to be impoverished compared to the poorest households.

10.1371/journal.pone.0135051.t004

###### Odds of becoming poor due to out-of-pocket health payments by selected household characteristics, China, 2007--2010.

![](pone.0135051.t004){#pone.0135051.t004g}

                                                   Model 1                                                    Model2                                                         Model3                                                         
  ------------------------------------------------ ---------------------------------------------------------- -------------------------------------------------------------- -------------------------------------------------------------- --------------------------------------------------------------
  Household head Education status                  *No education*                                             *1*.*00*                                                       *1*.*00*                                                       *1*.*00*
  Primary                                          1.01(0.80,1.27)                                            1.02(0.81,1.29)                                                1.02(0.81,1.28)                                                
  Secondary                                        0.71[\*\*](#t004fn003){ref-type="table-fn"}(0.54,0.94)     0.84(0.64,1.12)                                                0.84(0.63,1.12)                                                
  College +                                        0.27[\*\*\*](#t004fn004){ref-type="table-fn"}(0.14,0.54)   0.39[\*\*](#t004fn003){ref-type="table-fn"}(0.19,0.79)         0.39[\*\*](#t004fn003){ref-type="table-fn"}(0.19,0.79)         
  Wealth quintile                                  *Poorest*                                                  *1*.*00*                                                       *1*.*00*                                                       *1*.*00*
  Poor                                             1.00(0.78,1.28)                                            0.94(0.72,1.22)                                                1.02(0.74,1.4)                                                 
  Middle                                           0.77[\*](#t004fn002){ref-type="table-fn"}(0.57,1.05)       0.72[\*\*](#t004fn003){ref-type="table-fn"}(0.52,0.99)         0.81(0.53,1.23)                                                
  Wealthier                                        0.62[\*\*](#t004fn003){ref-type="table-fn"}(0.41,0.94)     0.56[\*\*](#t004fn003){ref-type="table-fn"}(0.36,0.88)         0.56[\*](#t004fn002){ref-type="table-fn"}(0.3,1.06)            
  Wealthiest                                       0.40[\*\*\*](#t004fn004){ref-type="table-fn"}(0.27,0.59)   0.35[\*\*\*](#t004fn004){ref-type="table-fn"}(0.23,0.53)       0.48[\*\*](#t004fn003){ref-type="table-fn"}(0.27,0.85)         
  Health insurance                                 *No member*                                                *1*.*00*                                                       *1*.*00*                                                       *1*.*00*
  Any member                                       1.41[\*\*](#t004fn003){ref-type="table-fn"}(1.08,1.85)     1.13(0.81,1.59)                                                1.12(0.79,1.58)                                                
  Sex of the household head                        *Male*                                                                                                                    *1*.*00*                                                       *1*.*00*
  Female                                                                                                      1.08(0.83,1.42)                                                1.08(0.83,1.42)                                                
  Age of the household head                        *\< 50 years*                                                                                                             *1*.*00*                                                       *1*.*00*
  \> = 50 years                                                                                               1.01(0.77,1.33)                                                1.01(0.77,1.33)                                                
  Fifty plus aged elderly                          *No elderly*                                                                                                              *1*.*00*                                                       *1*.*00*
  One elderly                                                                                                 1.05(0.68,1.62)                                                1.06(0.68,1.63)                                                
  2+ Elderly                                                                                                  1.29(0.79,2.1)                                                 1.30(0.79,2.12)                                                
  Child age = \<5 years                            *No child*                                                                                                                *1*.*00*                                                       *1*.*00*
  1+ child                                                                                                    1.30[\*](#t004fn002){ref-type="table-fn"}(0.99,1.70)           1.30[\*](#t004fn002){ref-type="table-fn"}(0.99,1.70)           
  Household size                                   *1 member*                                                                                                                *1*.*00*                                                       *1*.*00*
  2--3 members                                                                                                1.06(0.77,1.45)                                                1.05(0.76,1.44)                                                
  4+ members                                                                                                  1.10(0.78,1.56)                                                1.09(0.77,1.54)                                                
  Place of residence                               *Urban*                                                                                                                   *1*.*00*                                                       *1*.*00*
  Rural                                                                                                       1.56[\*\*\*](#t004fn004){ref-type="table-fn"}(1.18,2.06)       1.56[\*\*\*](#t004fn004){ref-type="table-fn"}(1.18,2.07)       
  Inpatient care received                          *No*                                                                                                                      *1*.*00*                                                       *1*.*00*
  yes                                                                                                         2.11[\*\*\*](#t004fn004){ref-type="table-fn"}(1.69,2.62)       2.56[\*\*\*](#t004fn004){ref-type="table-fn"}(2.05,3.21)       
  Outpatient care received                         *No*                                                                                                                      *1*.*00*                                                       *1*.*00*
  yes                                                                                                         1.23[\*](#t004fn002){ref-type="table-fn"}(0.98,1.55)           1.33[\*](#t004fn002){ref-type="table-fn"}(0.95,1.87)           
  Wealth quintile **×** Inpatient care received    Poorest *×* Yes                                                                                                                                                                          1.00
  Poor *×* Yes                                                                                                                                                               0.85(0.54,1.36)                                                
  Middle *×* Yes                                                                                                                                                             0.71(0.37,1.35)                                                
  Richer *×* Yes                                                                                                                                                             0.91(0.44,1.90)                                                
  Richest *×* Yes                                                                                                                                                            0.53[\*](#t004fn002){ref-type="table-fn"}(0.26,1.09)           
  Wealth quintile **×** outpatient care received   *Poorest × Yes*                                                                                                                                                                          *1*.*00*
  Poor *×* Yes                                                                                                                                                               0.91(0.59,1.41)                                                
  Middle *×* Yes                                                                                                                                                             0.93(0.55,1.56)                                                
  Richer *×* Yes                                                                                                                                                             1.01(0.6,1.70)                                                 
  Richest *×* Yes                                                                                                                                                            0.73(0.36,1.49)                                                
  **Constant**                                                                                                **0.09[\*\*\*](#t004fn004){ref-type="table-fn"}(0.07,0.12)**   **0.05[\*\*\*](#t004fn004){ref-type="table-fn"}(0.03,0.09)**   **0.05[\*\*\*](#t004fn004){ref-type="table-fn"}(0.03,0.08)**

*Note*

*\*p≤0*.*10*

*\*\* p≤0*.*05*

*\*\*\* p≤0*.*01*

*95% CI given in parenthesis*.

As we further adjust for the demographic characteristic and hospitalization in Model-2, the odds of the households having a head who has completed at least a college level education, compared to households with uneducated heads, becomes 0.39 (CI: 0.19--0.79). Households belonging to the middle, wealthier and wealthiest quintile are respectively 28% (OR: 0.72; CI: 0.52--0.99), 44% (OR: 0.56; CI: 0.36--0.88) and 65% (OR: 35; CI: 0.23--0.53) less likely to be impoverished than the poorest households. Ironically, in Model-1 households with any insured member were significantly more likely to be impoverished; however the difference becomes insignificant as we adjust for additional demographic factors (Model 2). Final Model-3 shows that socioeconomic differential in impoverishment effect of OOPHE remains same as in Model-2. Households having one or more under-5 aged children are 1.3 times (OR: 1.30; CI: 0.99--1.70) more likely to be impoverished compared to the households without any under-5 aged children. Further, households from the rural areas are 1.56 times more likely to be impoverished than the urban ones. Inpatient or outpatient care of the household members increases the odds of impoverishment with odds ratios being 2.56 (CI: 0.98--1.55) and 1.33 (CI: 0.95--1.87), respectively. Interaction result shows that, wealthiest households with inpatient hospitalization are 47% (OR: 0.53; CI: 0.26--1.09) less likely to impoverish compared to the poorest households with inpatient hospitalization.

[Table 5](#pone.0135051.t005){ref-type="table"} presents the adjusted socioeconomic differentials in impoverishment due to OOPHE for India. Model-1 is adjusted only for socioeconomic status, which shows that households headed by a member who has completed at least a college level education are 44% (OR: 0.56; CI: 0.29--1.07) less likely to fall below poverty line compared to the households headed by an uneducated member. Compared to the poorest households, wealthiest households are 66% (OR: 0.34; CI: 0.21--0.55) less likely to be impoverished due to OOPHE.

10.1371/journal.pone.0135051.t005

###### Odds of becoming poor due to out-of-pocket health payments by selected household characteristics, India, 2007--2010.

![](pone.0135051.t005){#pone.0135051.t005g}

                                                   Model 1                                                     Model2                                                         Model3                                                          
  ------------------------------------------------ ----------------------------------------------------------- -------------------------------------------------------------- --------------------------------------------------------------- ---------------------------------------------------------------
  Household head Education status                  *No education*                                              *1*.*00*                                                       *1*.*00*                                                        *1*.*00*
  Primary                                          0.93(0.71,1.23)                                             0.97(0.72,1.31)                                                0.96(0.71,1.30)                                                 
  Secondary                                        0.84(0.59,1.20)                                             0.92(0.63,1.35)                                                0.92(0.63,1.35)                                                 
  College +                                        0.56[\*](#t005fn002){ref-type="table-fn"}(0.29,1.07)        0.64(0.32,1.27)                                                0.63(0.32,1.25)                                                 
  Wealth quintile                                  *Poorest*                                                   *1*.*00*                                                       *1*.*00*                                                        *1*.*00*
  Poor                                             0.80(0.59,1.08)                                             0.78(0.58,1.06)                                                0.79(0.47,1.33)                                                 
  Middle                                           0.87(0.63,1.20)                                             0.81(0.59,1.13)                                                1.01(0.58,1.76)                                                 
  Wealthier                                        0.79(0.57,1.11)                                             0.73[\*](#t005fn002){ref-type="table-fn"} (0.52,1.04)          1.10(0.65,1.89)                                                 
  Wealthiest                                       0.34[\*\*\*](#t005fn004){ref-type="table-fn"} (0.21,0.55)   0.30[\*\*\*](#t005fn004){ref-type="table-fn"} (0.18,0.48)      0.48[\*](#t005fn002){ref-type="table-fn"} (0.21,1.11)           
  Health insurance                                 *No member*                                                 *1*.*00*                                                       *1*.*00*                                                        *1*.*00*
  Any member                                       0.41[\*\*\*](#t005fn004){ref-type="table-fn"} (0.22,0.77)   0.42[\*\*\*](#t005fn004){ref-type="table-fn"} (0.22,0.77)      0.43[\*\*\*](#t005fn004){ref-type="table-fn"} (0.23,0.79)       
  Sex of the household head                        *Male*                                                                                                                     *1*.*00*                                                        *1*.*00*
  Female                                                                                                       0.81(0.53,1.24)                                                0.82(0.54,1.26)                                                 
  Age of the household head                        *\< 50 years*                                                                                                              *1*.*00*                                                        *1*.*00*
  \> = 50 years                                                                                                0.98(0.61,1.58)                                                0.97(0.60,1.57)                                                 
  Fifty plus aged elderly                          *No elderly*                                                                                                               *1*.*00*                                                        *1*.*00*
  One elderly                                                                                                  0.92(0.65,1.3)                                                 0.93(0.65,1.31)                                                 
  2+ Elderly                                                                                                   1.12(0.7,1.77)                                                 1.12(0.71,1.78)                                                 
  Child age = \<5 years                            *No child*                                                                                                                 *1*.*00*                                                        *1*.*00*
  1+ child                                                                                                     1.28[\*\*](#t005fn003){ref-type="table-fn"}(1.02,1.62)         1.30[\*\*](#t005fn003){ref-type="table-fn"} (1.03,1.64)         
  Household size                                   *1 member*                                                                                                                 *1*.*00*                                                        *1*.*00*
  2--3 members                                                                                                 1.87(0.8,4.39)                                                 1.89(0.8,4.48)                                                  
  4+ members                                                                                                   1.44(0.63,3.28)                                                1.47(0.64,3.37)                                                 
  Place of residence                               *Urban*                                                                                                                    *1*.*00*                                                        *1*.*00*
  Rural                                                                                                        1.44[\*\*](#t005fn003){ref-type="table-fn"} (1.07,1.95)        1.44[\*\*](#t005fn003){ref-type="table-fn"} (1.06,1.95)         
  Inpatient care received                          *No*                                                                                                                       *1*.*00*                                                        *1*.*00*
  yes                                                                                                          1.54[\*\*\*](#t005fn004){ref-type="table-fn"} (1.18,2.01)      1.62[\*](#t005fn002){ref-type="table-fn"} (0.93,2.81)           
  Outpatient care received                         *No*                                                                                                                       *1*.*00*                                                        *1*.*00*
  yes                                                                                                          1.15(0.91,1.44)                                                1.52[\*](#t005fn002){ref-type="table-fn"} (0.94,2.43)           
  Wealth quintile **×** Inpatient care received    *Poorest × Yes*                                                                                                                                                                            *1*.*00*
  Poor *×* Yes                                                                                                                                                                1.26(0.52,3.02)                                                 
  Middle *×* Yes                                                                                                                                                              1.20(0.54,2.64)                                                 
  Richer *×* Yes                                                                                                                                                              0.63(0.27,1.48)                                                 
  Richest *×* Yes                                                                                                                                                             0.55(0.16,1.92)                                                 
  Wealth quintile **×** outpatient care received   *Poorest × Yes*                                                                                                                                                                            *1*.*00*
  Poor *×* Yes                                                                                                                                                                0.92(0.49,1.73)                                                 
  Middle *×* Yes                                                                                                                                                              0.64(0.32,1.29)                                                 
  Richer *×* Yes                                                                                                                                                              0.57[\*](#t005fn002){ref-type="table-fn"} (0.30,1.10)           
  Richest *×* Yes                                                                                                                                                             0.54(0.19,1.53)                                                 
  **Constant**                                                                                                 **0.13[\*\*\*](#t005fn004){ref-type="table-fn"} (0.1,0.16)**   **0.05[\*\*\*](#t005fn004){ref-type="table-fn"} (0.02,0.13)**   **0.04[\*\*\*](#t005fn004){ref-type="table-fn"} (0.02,0.12)**

*Note*

*\*p≤0*.*10*

*\*\* p≤0*.*05*

*\*\*\* p≤0*.*01*

*95% CI given in parenthesis*.

Further, adjusting for demographic characteristics and inpatient & outpatient care of the household member in Model-2, the results show that there exists a significant economic differential in impoverishment due to OOPHE. Results show that, households belonging to the wealthier and wealthiest quintile are respectively 27% (OR: 0.73; CI: 0.52--1.04) and 70% (OR: 0.30; CI: 0.18--0.48) less likely to impoverish than the poorest households. Presence of any child younger than 5-year old increases the chances (OR: 1.28; CI: 1.02--1.62) of becoming impoverished compared to no presence of under-5 children. Inpatient hospitalization of any household member increases the odds (OR: 1.54; CI: 1.18--2.01) of impoverishments.

Findings in Model-3 show that the wealthiest households are 52% (OR: 0.48; CI: 0.21--1.11) less likely to fall below the poverty line than the poorest households. Also, health insurance of any household member reduces the chance of impoverishment by 0.57% (OR: 0.41; CI: 0.23--0.79). Rural households are 44% (OR: 1.44; CI: 1.07--1.95) more likely to fall below poverty line compared the urban households. Inpatient and outpatient care received by any household member increases the odds of impoverishment due to OOPHE, 1.62 (CI: 0.93--2.81) and 1.52 (CI: 0.94--2.43), respectively. Interaction results show that, wealthiest households with outpatient care received by any member are 43% (OR: 0.57; CI: 0.30--1.10) less likely to impoverish compared with the poorest household with outpatient care received.

The present study shows that given the demographic characteristics of the household and the health status of the household members; impoverishment effect of the OOPHE varies by the socio-economic status of the household. However, it may be argued that the present study does not take OOPHE as a linear predictor of impoverishment. There are primarily two reasons for not including OOPHE (or log OOPHE) as a predictor of impoverishment: *First*, there is one-to-one association between OOPHE and impoverishment, which means that impoverishment is directly related to health expenditure and as health expenditure (or OOPHE to be specific) will increase it will increase the chances of impoverishment and the objective of the present study is to find out the socio-economic differentials in the impoverishment effect of OOPHE. *Second*, even after ignoring one to one association between OOPHE and impoverishment, and introducing additional control using OOPHE quintile in the final Model-3 (results not shown but can be provided upon request) the socio-economic measures--wealth quintile and household head's education remain significant.

Discussion and Conclusions {#sec017}
==========================

We use data from the WHO's Study on Global Ageing and Adult Health (SAGE) survey conducted during 2007--2010 to examine the socioeconomic differentials in the impoverishment effects of out-of-pocket health expenditure in China and India. We find that about 7% and 8% of the population falls below the poverty line due to OOPHE in China and India, respectively, with the proportion being significantly higher in the case of lower educational status of household's head, lower wealth status of household, residence in rural areas and in-patient care in both China and India. In addition, the proportion is higher in the case of the household head being an elder or having an elderly member in the household in China. Furthermore, having one or more child in the household increase the chances of falling below poverty line due to OOPHE in India. Under-5 children from poor households are susceptible to infections and other diseases (due to their living conditions), therefore presence of under-5 children increases the chances of health care expenditure and therefore impoverishment in India \[[@pone.0135051.ref033]--[@pone.0135051.ref035]\].

Our estimate of the percentage of the population that falls below the poverty line due to OOPHE for China (7.4%) is similar to the estimate of Li et al. (2012) who reported that about 7.5% of the households in China fall below the poverty line due to OOPHE \[[@pone.0135051.ref016]\]. This difference is probably negligible and can be due to measurement error; however, it can also be due to the fact that the survey which we are using is nationally representative.

We also find that the average percentage shortfall in expenditure/income for the population from the poverty line (poverty gap ratio) due to OOPHE is 2% in China and 1.3% in India. Using National Sample Survey's health expenditure survey 2004--05, Ghosh \[[@pone.0135051.ref008]\] has also shown a 1.8% poverty gap ratio for the Indian population. And, taking official poverty line Gustafsson and Li \[[@pone.0135051.ref036]\] estimated 3.9% poverty gap ratio in rural China. The socioeconomic differentials in poverty gap ratio are similar to the socioeconomic differentials in the proportion falling below the poverty line due to OOPHE.

Findings from the multivariate analysis indicate that lower wealth status and inpatient as well as outpatient care increase the odds of falling below poverty line significantly (with the extent much higher in the case of in-patient care) due to OOPHE in both China and India. Specifically, compared to outpatient care treatment, inpatient care received by any household member has much greater odds of pushing the household into poverty. In addition, having at least an under-5 child in the household, living in rural areas and having a household head with no formal education increases the odds of falling below poverty line significantly (compared to a head with college level education) due to OOPHE in China; whereas having at least a child, not having health insurance and residing in rural areas increases the odds of becoming poor significantly due to OOPHE in India.

Our findings have important policy implication for financing of healthcare in under-resourced country settings. Both China and India have seen unprecedented economic growth during the past two decades and are often considered the economic growth engine for the Global economy. However, as we have seen, both suffer from tremendous shortfalls when it comes to health care financing. In China, health insurance coverage has increased from 15% in 2000 to 96% in 2011 \[[@pone.0135051.ref016]\]. The Medical Insurance for Urban Employees (MIUE) scheme, designed exclusively for urban employees, is a mandatory programme based on cost sharing between employers and employees, with risk pooling managed at the municipal level whereas the Medical Insurance for Urban Residents scheme (MIUR) is for urban residents who are not covered by the MIUE and is co-financed by enrolees and local government \[[@pone.0135051.ref016],[@pone.0135051.ref037],[@pone.0135051.ref038]\]. The New Cooperative Medical Scheme (NCMS) is a voluntary programme based on cost sharing between government and farmers and covers mostly inpatient services and a few outpatient services \[[@pone.0135051.ref016],[@pone.0135051.ref039]\]. However, despite China's improvement in health insurance coverage, such coverage is not universal in terms of the definition of universal health coverage put forth by WHO \[[@pone.0135051.ref015],[@pone.0135051.ref016],[@pone.0135051.ref039],[@pone.0135051.ref040]\]. The percentage of OOPHE in China increased from 20% in 1978 to more than 60% in 2001 \[[@pone.0135051.ref016],[@pone.0135051.ref041]\]. The increased breadth of coverage, combined with low benefit levels, may have actually contributed to higher utilization rates and hence to a higher burden of out-of-pocket payments \[[@pone.0135051.ref016]\]. Though the number of people living in absolute poverty in China dropped to 27 million in 2011; impoverishment from medical expenses are still persistent. In 2004, 23.3% of rural households were impoverished by medical expenses \[[@pone.0135051.ref016],[@pone.0135051.ref042]\]. Therefore as mentioned in Li et al. (2012) the policy-makers in China should focus on designing improved insurance plans by expanding the benefit package, redesigning cost sharing arrangements and provider payment methods and developing more effective expenditure control strategies \[[@pone.0135051.ref016]\].

Coming to India, about 400 million people in India live on less than \$1.25 per capita per day and based on our analysis these poor people on average spend 11--15% of their total expenditure as OOPHE. As a share of total expenditure, OOPHE is high and policymakers should provide health insurance for the poor people in order to minimize their vulnerability to health and economic shocks. The other reason for such a high OOPHE is due to seeking care at private clinics \[[@pone.0135051.ref032],[@pone.0135051.ref043],[@pone.0135051.ref044]\]. More than three-quarters of health spending in India occurs at private facilities. Private facilities are chosen over public facilities because of better health infrastructure and quality of service at the private facilities. Policymakers should revamp the existing dysfunctional public hospitals which will help in shifting the demand from private to public hospitals and will require smaller OOPHE. More importantly, substantial investment is needed in the rural areas as more than 70% of the poverty-stricken population live in the rural areas and they are the one who are more susceptible to CHE in the absence of coping mechanisms. The implementation of the National Rural Health Mission and Rashtriya Swasth BimaYojana in India are welcome steps and if implemented efficiently may reduce the vulnerability faced by these poor people.
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